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NATURAL RESOURCES PROGRAM 

REMOTE SENSOR AIRCRAFT DATA GATHERING SYSTEM 
DATA PROCESSING AND DISTRIBUTING UNIT 

I, PURPOSE AND OBJECTIVES 1, 2 

The Natura l  Resources Program ~ ~ A S ~ ~ / ~ ~ S ~ ~ S A ~ ~  i s  accu- 

mulating d a t a  recorded by several kinds of  remote sensors ,  

both electromagnet ic  and f o r c e - f i e l d ,  onboard NASA-conducted 

a i r c r a f t  and o t h e r  cooperat ing f l i g h t s  over s e l e c t e d  geo- 

sc ience  tes t  s i t e s ;  a d d i t i o n a l  c a l i b r a t i o n  and ground- 

r e fe rence  d a t a  i s  a l s o  c o l l e c t e d  a t  some s p e c i f i c  ground- 

s i t e  i n s t a l l a t i o n s  us ing  coneact o r  shor t - range  sensors  

f o r  c o r r e l a t i o n  and cor robora t ion  of t h e  airb0rn.e remote- 

sensor  da t a .  The purpose of such co l leckions  i s  t o  a i d  

i n  eva lua t ing  t h e  usefu lness  o f  appara tus  and d a t a  analy- 

s is  techniques f o r  remote sens ing  of n a t u r a l  and c u l t u r a l  

resources  by means o f  spaceborne instrumentat ion.  Prelimi- 

nary eva lua t ion  o f  datsa a l r eady  c o l l e c t e d  o f f e r s  h ighly  

favorable .ev idence  t h a t  t h e  advanced, s t a t e - o f - t h e - a r t  

techniques under i n v e s t i g a t i o n  by t h e  Program w i l l  provide 

s i g n i f i c a n t  c o n t r i b u t i o n s  t o  t h e  remote sens ing  o f  n a t u r a l  
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resources  i n  four  major d i s c i p l i n e s  o f  a p p l i c a t i o n ,  namely 

(a) ag r  i c u  l t u r e /  fores t r y  (b) geology /hydro logy ( c )  

geography/cartography, and (cl) oceanography/marine tech- 

nology. The Data Processing and D i s t r i b u t i n g  Uni-r :  (or 

Data Unit)  has been e s t a b l i s h e d  t o  handle  t h e  d a t a  r e su l -  

t i n g  from t h e  a i r c ra f t  f l i g h t s  over  t e s t  s i tes  and from 

o the r  f e a s i b i l i t y  s t u d i e s  by t h e  i n v e s t i g a t o r s  suppor t ing  

t h e  Natura l  Resources Program. 

The Data Processing and D l s t r i b u t i n g  Unit  i s  requi red  

t o  handl-e t h e  data generated by va r ious  onboard and on- 

ground sources .  This  involves  a number o f  d i f f e r e n t  d a t a  

formats (film, paperJ tapes, cliarts, e t c ,  ) prov id ing  

records which present  tzhe data  i n  a variety o f  f o m s ,  

i . e ,  d i g i t a l ,  anal.og, alpha-numeric, e t c ,  A better UTL- 

ders tanding  of t h e  o v e r a l l  d a t a  handl ing e f € o r t  t o  be sup- 

p l i e d  by t h e  d a t a  u n i t  can be obtained from Charts  1-5 

which d e s c r i b e  t h e  experimental  a c t i v i t i e s  requi red  by 

t h e  major areas of z p p l i c a t i o n  f o r  1966-1969 ( a i r c r a f t )  

and 1969-1972 ( s p a c e c r a f t ) ,  Outputs f o r  t h e s e  o v e r f l i g h t s  

w i l l  come from s i x t e e n  principal data-ga ther ing  remote 

sensors  p lus  some ground rea.doiit data; a s  noted i n  these 

l i s t i n g s  v a r i o u s  sub-groups of t he ,  sixteen sensors  

are r equ i r ed  f o r  any given overflight invol-vimg s p e c i f i c  

2 



ground-side obse rva t ions  Appendix S o f f e r s  explanatory 

t i t l e s  f o r  t h e s e  senso r s  which are l i s t e d  i n  abbrevia ted  

form i n  Char t s  1-5. 

The NASA d a t a  management system inc ludes  such f a c i -  

l i t i e s  as t h e  NASA Space  Science Data C e n t e r  a t  Goddard 

Space Flight:  Center ,  Technical Information Div is ions ,  

L i b r a r i e s ,  and s t o r a g e  po in t s .  These f a c i l i t i e s  r e c e i v e  

d a t a . i n  t h e  form o f  technical.  r e p o r t s ,  p u b l i c a t i o n s ,  and 

reduced d a t a .  Unreduced daha,  reproduct ion  o f  r a w  d a t a ,  

p re l iminary  f i n d i n g s ,  f i e l d  and l abora to ry  notes  are no t  

normally introduced i n t o  nor  d i s t r i b u t e d  by t h e  gene ra l  

NASA d a t a  s t o r a g e  and re t r ieva l  system unkil t h e y  are 

a v a i l a b l e  i n  a reduced form such as a t e c h n i c a l  report, 

o r  summary. 

I n  a summary, t h e  s c i e n t i s t s  engaged i n  support  of 

t h e  NASA Natura l  Resources Program r e q u i r e  h i g h l q u a l i t y  

imagery and a c c u r a t e l y  processed nonimaging d a t a  whose 

turnaround t i m e  from a c q u i s i t i o n  through processing and 

d i s t r i b u t i o n  must be s u f f i c i e n t l y  r a p i d  t o  a )  

succeeding experiment o v e r f l i g h t  p l ans ,  b) accommodate 

in f luence  

d a t a  i n t e r p r e t a t i o n s  based on t ime-varying condi t ions  

a t  s e l e c t e d  s i tes ,  and c )  qui-ckl-y expose any needed 

modi f ica t ions  o f  equipments 2 s  a r e s u l t  o f  p r i o r  d a t a  
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eva lua t ion .  The same d a t a ,  e .g . ,  photograp.hs, r a d a r  

imagery, etc. ,  i s  u s e f u l  t o  several o r  perhaps a l l  of 

t h e  d i s c i p l i n a r y  areas. Hence i t  is  redundant and 

unnecessa r i ly  c o s t l y  i n  both t i m e  and money f o r  each of 

t h e  experimenters t o  support  a s e p a r a t e  s p e c i a l i z e d  d a t a  

processing system. 

IIo STATUS OF TKE DATA U N I T  

A .  

Data from some n ine  a i r c r a f t  missions p lus  o t h e r  

sub-missions from suppor t ing  i n v e s t i g a t o r s  have been 

handled dur ing  t h e  p a s t  year  by t h e  e s t a b l i s h e d  Data 

Processing and D i s t r i b u t i n g  U n i t ,  This Unit  is  loca ted  

a t  t h e  NASA Manned Spacecraf t  Center ,  F igure  1 i l l u s t r a t e s  

the a i r c r a f t  d a t a  work p lan  and f l o w  c h a r t  f o r  t h e  Data 

Unit.  Requests f o r  d a t a  and services should normally 

be d i r e c t e d  t o  t h e  Data Uni t ,  a t t e n t i o n  M r ,  Edward Zei t ler ,  

The  Data Unit  e s t a b l i s h e d  under t h e  foregoing  con- 

t r o l  o f f e r s  the i n t e g r a t e d  ope ra t ion  needed by t h e  Natural  

Resources Program f o r  t h e  handl ing of  i t s  da ta .  Such 

i n t e g r a t i o n  i s  provided by: 

1. The people r e spons ib l e  f o r  eva lua t ing  t h e  
i n s  t r umen t a t  ion  
between d a t a ,  i n s t a l l i n g  t h e  equipments 
(both a i r c r a f t  and, say  p a l l e t  mounts i n  t h e  
s p a c e c r a f t ) ,  ope ra t ing  t h e  equipments and 
acqu i r ing  da ta ,  anno ta t ing  experimental  
cond i t ions ,  recovering t h e  r a w  d a t a ,  

and p o ten t  i a I c o rr e La t i o  n s 
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are  a 1 1  loca ted  under a s i n g l e  c e n t r a l  c o n t r o l  which 
provides  t h e  convenient ly  continuous l i a i s o n  neces- 
s a r y  f o r  a c c u r a t e , r a p i d  handl ing  of l a r g e  amounts of  
d a t a .  

2. This  Center ,  i n  i t s  Apollo suppor t ,  had a l r e a d y  
gained some remote senso r  exper ience  d i r e c t l y  
r e l a t e d  t o  the  needs of t h e  Na tu ra l  Resources Pro- 
gram; p r i o r  c o n t r a c t  f o r  r a d a r  s ca t t e romet ry  i s  
c i t e d  as one example. 

3 .  The Na tu ra l  Resources Program w i l l  be dependent on 
t h e  t r a i n i n g  given t o  t h e  a s t r o n a u t  i n  t h e  ope ra t ion  
of t h e  spaceborne remote-sensor experiments.  This  
w a s  a n t i c i p a t e d  i n  t h e  s e l e c t i o n  of  t h e  i n t e g r a t e d  
c o n t r o l  t h a t  has been e s t a b l i s h e d  a t  MSC. 

4 .  The ongoing a i r c r a f t  t e s t  program a t  MSC has  a l r eady  
d e l i n e a t e d  t h e  kinds and amount o f  d a t a  t o  h e  
handled and has provided  t h e  i r i i t 2 a l  t r a i - n h g  o f  
personnel  t o  form the  n u c l e u s  necessary  f o r  t h e  
expanded program. d 

5. The e s t a b l i s h e d  Unit  has had numerous and e x t e n s i v e  
c o n t a c t s  wieh t h e  suppor t ing  s c i e n t i f i c  i n v e s t % -  
g a t o r s  which has  provided t h e  necessary ,  d e t a i l e d  
l i a i s o n  between t a k e r s  and u s e r s  o f  t h e  d a t a .  This 
exper ience  i s  extremely important  inasmuch as t h e  
u l t i m a t e  i n t e r p r e t a t i o n  of  d a t a  i s  heav i ly  dependent 
on t h e  d e t a i l s  a s s o c i a t e d  w i t h  t h e  t ak ing  of t h e  
d a t a .  

Equipment and F a c i l i t i e s  
4 I__..__ 

4 I3. 
1 

The Data Processing and D i s t r i b u t i n g  Unit  has ex tens ive  

f a c i l i t i e s  f o r  handl ing  t h e  p r e s e n t  d a t a  load  b u t  w i l l  r e q u i r e  

, some expansion of both personnel  and equipment t o  handle  t h e  



t h e  inore s i g n i f i c a n t  pieces of equipment a t  t h e  Unit  and which 

c o n s t i t u t e  a s i z e a b l e  investment are: 

1. E l e c t r o n i c  Processing 

a.  

b e  

C .  

d .  

e .  

f .  

Variable-delay,  comb-f i l te r  networks 

Magnetic tape recorder  bank f o r  s i g n a l  conver- 
s i o n s  and t a p e  dubbing (0 ,25-1  inch)  

Spectrum system of  narrow band comb f i l t e r s  ( f o r  
unique processing of s p e c i f f c  r ada r  d a t a  and 
o t h e r  narrow band requirements) 

MSC Dzts Reduction Complex inc ludes  a l a r g e  com- 
pu te r  f a c i l i c y  and prograritming suppor t ,  Some o f  
t h e  a v a i l a b l e  f u n c t i o n s  p e r t i n e n t  t o  t h e  proces- 
s i n g  o f  resource  d a t a  are the conversions froin 
analog- t o - d j  gf ta I and dig?tz . l -  to-analog ou tpu t s ,  
CRT plot: o u t p u t s  (ieem CRT t o  p1iot:o) 3. binary 
da t a '  t o  X-Y p l o t s  plus a n n o t a ~ i o n  data r e c o ~ i -  
i ng ,  anaIog/mf d a t a  format t o  d i g i t a l  computer- 
compatible tapes * 

Microfilm d a t a  handl ing and reproduct ing  equip- 
ment inc luding  a p e r t u r e  card  d a t a  ou tpu t s  

Photographic viewing tahl-es 

* 

Expansion i n  terms o f  equipment f o r  e l e c t r o n i c  pro- 
c e s s i n g  i s  not  i n d i c a t e d  by p resen t  es t imaces f o r  
t h e  f u t u r e  work load ,  Some need may e x i s t  f o r  ad- 
d i t i o n a l  broad-band VCO d a t a  conversion from f r e -  
quency t o  analog  ou tpu t s  t o  s a t i s f y  t h e  pass ive  
microwave d a t a  process ing  which i s  p r e s e n t l y  being 
supp l i ed  by t h e  supporti-rig i n v e s t i g a t o r .  
expansion i n  personnel  only t o  permit process ing  i n  
para l le l  as opposed t o  series ope ra t ions ,  t h e  

With an 
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e l e c t r o n i c  process ing  f a c i l i t y  w i l l  be  capable  of 
main ta in ing  a 14-day turn-around t i m e  fo r  t h e  four- 
f o l d  i n c r e a s e  i n  d a t a  load es t imated  f o r  t h e  expanded 
program; p re sen t  turn-around t i m e  i s  about 1-2  weeks, 

2 e Photoprocessing Equipment 

On Wand: 

a. Photogrammetric r e c t i f i e r  

b. E l e c t r o n i c  con tac t  p r i n t e r  

c .  Sonne p r i n t e r  

d ,  FE-120 Zeiss tank  processor  

e, Zeiss aer ia l  film drye r  

On Order: 

a. P r e c i s e  photogrammetric r e c t i f i e r  

-PI____ 

b, Continuous e l e c t r o n i c  s t r i p  p r i n t e r  

c ,  Color f i l m  p rocessor ,  au tomat ic  

d.  Color cont inuous p r i n c e r  

e, Light  tables 

FY 1967: \ 

a. E l e c t r o n i c  con tac t  and p r o j e c t i o n  p r i n t e r  $17 K 

b. Automatic B/W f i l m  p rocessor  20 I< 

c ,  Mierodensitometer/tracer 45 K 

d ,  U l t r a s o n i c  f i l m  c l eane r  27 .5  K 

e. E l e c t r o n i c  c o l o r  con tac t  p r i n t e r  15 K 

f ,  E l e c t r o n i c ,  10 x 10 e n l a r g e r  13 K 

g. Rear p r o j e c t i o n  v i e w l p r i n t e r ,  v a r i a b l e  
scale 39 I< 
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i. Chemical s t o r a g e  equipmene 35 K 

j. Film t i t l e r  17.5 K 

A t  p re sen t ,  t h e  major expense and de lay  i n  turn-around 
t i m e  (about 4-5 days) i s  i n  f i l m  processing provided by 
c o n t r a c t  o u t s i d e  t h e  d a t a  f a c i l i t y ,  Some personnel  
expansion, perhaps by c o n t r a c t ,  i n  t h e  photo-processing 
f a c i l i t y  wi th  t h e  a d d i t i o n a l  equipments shown above 
i s  needed t o  a l low in-house f i l m  processing and the 
turn-around t i m e  f o r  t h e  p ro jec t ed  work load (approxi- 
mately 4 times t h e  p re sen t  bu lk )  t o  be  reduced t o  7 
days i n  cone ras t  t o  t h e  present  45 days.  

IIX, POLICY AND PROCEDUK'S _e_y_y_ TX DATA -_I__LI UNIT ~~E~~~~~~~~ 

This  i n s t r u c t i o n  proiiiulgates p o l i c i e s  and procedures f o r  

opera t ion  of t h e  Data Process:i.ng and Distributing Unit ,  a p p l i -  

cab le  t o  NASA Headquarters  and. F i e l d  Ins ta l lac%on.s  I) 

A. D e f i n i t i o n s  ---- 0 

_slyI Analyzed D s r t a ,  - Data t h a t  have been reviewed and cor re-  

l a t e d  t o  form t h e  b a s i s  f o r  a s c i e n t i f i c  o r  t e c h n i c a l  pub l i ca t ion .  

v e s t i g a t o r .  I n  t h e  Natura l  Resources Program 

much of  t h e  experimental  ins t rumenta t ion  i s  NASA-provided equip- 

ment so t h a t  t h e  s c i e n t i s t s  involved may be considered a s  u s e r  

i n v e s t i g a t o r s .  The person r e spons ib l e  f o r  a s c i e n t i f i c  i n v e s t i -  

ga t ion ,  o r  t h e  i n d i v i d u a l  s c i e n t i s t s  where t h e r e  i s  only one 

i n v e s t i g a t o r .  

One of  a number o f  s c i e n t i s t s  co l labora-  

t i n g  on a s i n g l e  i n v e s t i g a t i o n  under  t h e  d i r e c t i o n  of a p r i n c i p a l  

i n v e s t i g a t o r .  

8 



n t .  Equipment i n s t a l l e d  i n  NASA a i r -  - 
c r a f t ,  NASA-supported a i r c r a f t ,  cooperat ing a i r c r a f t ,  o r  on t h e  

ground f o r  t h e  conduct o f  a s c i e n t i f i c  i n v e s t i g a t i o n  o r  exper i -  

ment 

O r i e a l  Data Records. Data recorded onboard e h e  a i r -  
-* *-=------ 

c r a f t  on f i l m ,  p a p e r s  p las t ic  o r  magnetic tapes, and/or  o t h e r  

recording media, as w e l l  as those  d a t a  records  made by ground 

s t a t i o n s  r ece iv ing  te lcmetered d a t a  o r  d a t a  records o f  ground 

c o n t r o l  informatton c o l l e c t e d  i n  support  of  t h e  NASA/QSSA/SAR 

Natura l  Resources Program. 

A r e l a t e d  series of undertakings which cont inues 

over  a per iod  o f  time (normally years), and which i s  designed t o  

accomplish a. broad s c i e n t i f i c  o r  technical goal  in the IMSjj: %cng 

Range Plan. Program respor-isilii3.ity j-s a s s  i g m d  t o  &he apt,3rop::i-, 

a t e  program o f f i c e  ~ 7 i t h i n  NASA Headquarters.  Ip t he  case o f  t h e  

Data Processing and D i s t r i b u t i n g  U n i t  t h e  Headquareers responsi-  

b i l i t y  has been ass igned  t o  t h e  Of f i ce  o f  Space Science and 

Appl ica t ions ,  
i 

e A s e n i o r  s c i e n t i s t  a t  NASA Headquarters 

r e spons ib l e  f o r  a broad area o f  s c i e n t i f i c  i n v e s t i g a t i o n .  I n  

t h e  case of  t h e  Data Processing Unit  it i s  t h e  i n d i v i d u a l  i n  t h e  

O f f i c e  of Space Science and Appl icz t ions  who i s  r e spons ib l e  f o r  

t h e  direction of t h e  NASA Natura l  Resources Program. 

e The i n d i v i d u a l ,  normally a t  a NASA F i e l d  

Center ,  w h o  is  ass igned  t h e  d i r e c t  r e s p o n s i b i l i t y  f o r  p r o j e c t  

9 



execution., I n  t h e  case of t h e  Data Processing U n i t ,  it i s  t h e  

i n d i v i d u a l  a t  t h e  Manned Spacecraf t  Center who i s  r e spons ib l e  

for t h e  management o f  t h i s  u n i t  (see Figure 1). 

Reduced Data Records. Records prepared from o r i g i n a l  d a t a  

records by e d i t i n g ,  i n t roduc t ion  of c a l i b r a t i o n  f a c t o r s ,  and 

i n t e r r e c o r d  i d e n t i f i c a t i o n s  They w i l l  con ta in  a minimum of  

extraneous information and/or  no i se .  General ly ,  they w i l l  pre- 

s e n t  t h e  v a l u e  of t h e  phys ica l  q u a n t i t y  measured as a func t ion  

of  t i m e  and p o s i t i o n .  These r eco rds ,  o r  graphs and t a b k l a t i o n s  

prepared therefrom, are  used by t h e  experimenter f o r  a n a l y s i s  

and provide a b a s i s  f o r  h i s  conclusions.  

_s Remote -----** SensirlA. The s tudy o f  remote o b j e c t s  (Ear th ,  l u n a r ,  

and p l ane ta ry  surfaces and atrnos~jheres , stellar artd galact5hc' 

phenomena, e t c  ) from g r e a t  diseances Eelnote sensors are 

opt ica l -  e l e c t r o - o p t i c a l ,  and e l e c t r o n i c  sensing devices which 

are used f o r  t h e  purpose of such s t u d i e s .  

€3. Pol icy  

a .  It i s  NASA po l i cy  t h a t  d a t a  der ived  from t h e  conduct of  
t h e  Na tu ra l  Resources Program should be managed by 
t h e  D a L a  Unit  where i t  can be made a v a i l a b l e  to NASA- 

' supported i n v e s t i g a t o r s  a t  no o r  minimal c o s t .  
b. Spec i - f i c  po l i cy  guidance, as r equ i r ed ,  on s t o r a g e ,  re- 

l e a s e ,  and dispositlon'of d a t a  w i l l  be provided by 
NASA. Pol icy  guEdxnce will: 
(1)  Insu re  t h a t  t h e  time i n t e r v a l  f o r  the inves t iga -  

t o r ' s  a n a l y s i s  and eva lua t ion  o f  data i s  respeceed 
for t h e  agreed upcn per iod o f  time, 

Consider t h e  advice of t h e  ~ ~ ~ ~ / S ~ ~  Natura l  Resozrces 
Program CoordFnzt Lon Paneb comprised o f  representa- 
t i v e s  o r  designees from t h e  fol'l.owatng agencies:  

(2) 



Nat iona l  Aeronautics dc Space Adminis t ra t ion 
U .  5 * Department of Agr i cu l tu re  
U . S ,  Department o f  Commerce 
U.S.  Department of  I n t e r i o r  
U . S ,  Department o f  Defense 
Nat iona l  Academy of  Sciences--National Research 

Council  

c. Exceptions t o  p o l i c i e s  and procedures governing 
ope ra t ion  of  t h e  D a C a  U n i t  may be reconmiended by 
the subgroup f o r  approval  by  XASA. Author i ty  t o  
make s p e c i f i e d  modi f ica t ions  o r  except ions may be 
de lega ted  by t h e  P r o j e c t  Manager of t h e  Data Unit .  
I f  no consensus exis ts ,  then a r eques t  f o r  dec i s ion  
w i l l  be  forwarded through t h e  normal chain o f  
conmaind e 

d ,  Disseminacion o f  Data:  

(1) In .  the case of  data coLlectcd i n  t h e  a i r  o r  on 
the ground at the NA&A cornnmn t e s t  s i t e s ,  i t  
is  the p o l i c y  of  NASA that these d a t a  m u s t  be 
made promptly avail-able on an equal. priority 
b a s i s  t o  all NASA-supported i n v e s t i g a t o r s  upon 
r eques t .  Unless an  o f f i c i a l  requesit i s  made 
and au thor ized  by EASA, t h e  Data Unit  normally 
will not  release o r i g i n a l  or reduced d a t a  t o  
other i n v e s t i g a t o r s  u n t i l  6 0  days a f te r  i t s  
d e l i v e r y  by t h e  Islamed Spacecraf t  Center t o  
t h e  o r i g i n a l  i n v e s t i g a t o r  r eques t ing  t h e  da t a ,  
nor ear l ier  than  t h e  c o n t r a c t u a l l y  agreed upon 
t i m e .  When except ions  t o  this po l i cy  a r e  
au tho r i zed ,  t h e  o r i g i n a l  i n v e s t i g a t o r  w i l l  
receive p r i o r  n o c i f i c a t i o n  of i n t e n t  t o  release 
d a t a  be fo re  e x p i r a t i o n  o f  t h e  60-day per iod.  

t h e  Data Unit  by NASA-supported and coopera- 
t i n g  s c i e n t i s t s  is not  intended t o  i n t e r f e r e  
w i t h  the r e sea rch  work i n  progress  oE t h e s e  
s c i e n t i s t s  a I f  they  must r e t a i n  c o n t i n u i t y  
of  o r i g i n a l  data records  u n t i l  a p a r t i c u l a r  
mission requirement has been m e t ,  then dupl i -  
cate records  should be submitted.  The o r i g i -  
n a l s  should be  submit ted as soon as they have 
been processed and/or  analyzed, 

(2)  The requirement f o r  prompt d e l i v e r y  of  d a t a  t o  



( 3 )  The Data U n i t  may release d a t a  t o  any NASA- 
sponsored i n v e s t i g a t o r  on reques t  60 days a f te r  
trhe d a t a  was de l ive red  t o  the o r i g i n a l  investi-  
g a t o r  o r  a f t e r  e x p i r a t i o n  of  t h e  c o n t r a c t u a l l y  
agreed upon t i n e .  Data c o l l e c t e d  by and f o r  
a n  i n v e s t i g a t o r  may be r e l eased  by him to 
o t h e r s  a f t e r  p r i o r  arrangement and agreement 
wit-h t h e  Da@a Unit  

it - C .  

a ,  General 

(1) Operation of  t h e  Data Unit  w i l l  be i n  consonance 
wi th  the p o l i c i e s  o u t l i n e d  i n  paragraph 111 above. 

(2) The Data Un5'c w i l l  consist:  o f  a l l  personnel ,  
equipment and f a c i l i t i e s  f o r  retrieval,  proces- 
s i n g ,  reproduct ion ,  c l - a s s i f i c a t i o n ,  indexing, 
ca t a log ing ,  d i sseminat ion ,  s t o r a g e ,  and deposi-  
t i o n  of data delrhecl from the NASA Na tu ra l  
Resources Program. 
t h e  a i r b o r n e  sensors whi.ch w:i2l acqu-kre the d a t a  
nor the t e s t  s i t e s .  

T h e  Dsea U n 2 C  does not  i n e h d e  

b. Respons ib i l i t y  

The Manned Spacec ra f t  Center  (MSC), Houston, i s  
des igna ted  t h e  r e spons ib l e  NASA F i e l d  Center f o r  
es tab l i shment  and operatsion o f  t h e  Data Unit  under 
t h e  t e c h n i c a l  guidance o f  t h e  Office of Space Science 
and Appl ica t ions  Na tu ra l  Resources Program Off ice .  
The P r o j e c t  Manager fo r  t h e  Natural- Resources Progra-m 
Remote Sensor A i r c r a f t  Data Gathering System at MSC 
w i l l  provide t e c h n i c a l  supe rv i s ion  of  the Data Unit. 

c. ' Functions 
The Data Unit  w i l l  perform t h e  fol lowing func t ions  i n  
support  o f  t h e  NASA Natura l  Resources Program: 

1 2  



( 3 )  

Process ,  reprodu,ce, c a t a l o g ,  c l a s s i f y ,  index ,  
d i sseminate ,  s t o r e ,  and r e t r i e v e  geoscience 
d a t a  ( o r i g i n a l ,  reduced and/or  analyzed,  i n -  
c l u d i n g  p re l imina ry ,  i n t e rmed ia t e  and f i n a l  
r e p o r t s )  r ece ived  from NASA suppor ted ,  o r  co- 
o p e r a t i n g  remote sens ing  o f  n a t u r a l  r e sources  
i n v e s t i g a t o r s .  

Provide supplemental  suppor t  by main ta in ing  an  
adequate  supply of  c h a r t s  and maps r e l a t i n g  t o  
tes t  s i tes  and by conducting f i l e  sea rches  and 
r e l a t e d  s e r v i c e s .  Such c h a r t s  and maps w i l l  be 
s u p p l i e d  from s t a n d a r d  sources  e 

Compile arid f u r n i s h  p e r i o d i c  access ion  l i s t s  of 
d a t a  t o  coopera t ing  i n v e s t i g a t o r s ,  Accession 
l i s t s  w i l l  i n d i c a t e  type  and s i z e  of format ,  
o r i g i n a t o r ,  s e n . s ~ r  type> geographic a rea  
a i t i t u d e ,  L i m e  and d a t e  of a c q u i s i t i o n  by 
o r i g i n a t o r .  This  in format ion  may be i n  t h e  
form o f  computer p r i n t - o u t s .  4 

Design and supply check Lists t o  i n v e s t i g a t o r s  
f o r  submission o f  d a t a  t o  t h e  Data Unit .  These 
check l i s t s  w i l l  c o n t a i n  minimum terms, des- 
c r i p t o r s  and informat ion  r equ i r ed  t o  provide a 
b a s i s  fo r  d a t a  c a t a l o g i n g  and e n t r y  i n t o  a 
computer o r  o t h e r  r e t r i e v a l  system. 

Design a format f o r  q u e r i e s  t o  t h e  Data Unit  
and make copies  a v a i l a b l e  t o  i n v e s t i g a t o r s  f o r  
t h e i r  u s e ,  

Process ,  reproduce,  a s s o c i a t e  w i t h  r e l a t e d  
senso r  d a t a ,  c a t a l o g ,  c l a s s i f y ,  index,  d i s -  
seminate ,  s t o r e  and r e t r i e v e  a l l  ground c o n t r o l  
d a t a  from t e s t  s i t e s  supp l i ed  by i n v e s t i g a t o r s  
who suppor t  t h e  NASA Na tu ra l  Resources Program. 

13 



d. N o t i f i c a t i o n  of  Data Co l l ec t ion  

I n v e s t i g a t o r s  p a r t i c i p a t i n g  i n  t h e  NASA Program w i l l  
provide immediate w r i t t e n  n o t i f i c a t i o n  t o  t h e  Data 
Unit  of new d a t a  c o l l e c t i o n .  N o t i f i c a t i o n  should 
not  be delayed u n t i l  actual.  submission of t h e  newly 
c o l l e c t e d  da ta .  

e .  Submission. and Processing of Data 

(1) Data c o l l e c t e d  by €$AM. mult isensor  a i r c r a f t  w i l l  
be processed by the Data Unit  a t  MSC, Houston, 
Texas w i t h i n  two weeks a f t e r  t h e  a i r c r a f t  
r e t u r n s  t o  I%ouston. The processed da ta  will 
then  be forwarded inmediately t o  those i n v e s t i -  
g a t o r s  f o r  whom i t  was a.cquired. I n v e s t i g a t o r s  
who have d a t a  process ing  requirements t h a t  a r e  
c r i t i c a l  t o  t h e  S U G C ~ S S  05 their i n v e s t i g a t i o n  
and who w i s h  t o  process  theLr o w n  d a t a ,  should 
so advise  t h e  D a t a  U n i t ,  I n  such c a s e s ,  the 
Data Unit  wil.2. send t h e  unprocessed records  t o  
the i n v e s t i g a t o r  t o  be  processed by'hini, I f  
t h e  i n v e s t i g a t o r  mus t  r e t a i n  tlie o r i g i k a l  
processed record  f o r  h i s  work, he s h a l l  send 
a f i r s t  genera t ion  copy of high q u a l i t y  t o  t h e  
Data Unit .  

(2)  I n v e s t i g a t o r s  p a r t i c i p a t i n g  i n  t h e  NASA Natura l  
Resources Program who use non-NASA mul t i sensor  
a i r c r a f t  over NASA t es t  s i tes  o r  over non-NASA 
t e s t  s i t e s  should n o t i f y  t h e  Data Unit  concern- 
ing  t h e  c o l l e c t e d  d a t a ,  
should process  t h e i r  own da ta  and send t h e  
o r i g i n a l  copy t o  t h e  Data Uni t  un le s s  tlie 
n a t u r e  of  t h e i r  experiment r e q u i r e  use of  t h e  
o r i g i n a l  copy of t h e  da t a .  I n  such c a s e s ,  a 
high q u a l i t y  f i r s t  genera t ion  copy s h a l l  be 
s e n t  t o  t h e  Data Uni t ,  The f a c i l i t y  w i l l ,  on 

Such i n v e s t i g a t o r s  
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r eques t  05 t h e  i n v e s t i g a t o r ,  process  d a t a  c o l l e c -  
ted under such circumstances i n  accord wi th  i n -  
s t r u c t i o n s  of  t h e  i n v e s t i g a t o r  and w i l l  r e t a i n  
t h e  o r i g i n a l  copy and provide t h e  i n v e s t i g a t o r  
w i th  a f i r s t  genera t ion  copy, An except ion w i l l  
be  made i f  t h e  i n v e s t i g a t o r  r e q u i r e s  the o r i g i n a l  

COPY * 

( 3 )  When o r i g i n a l  d a t a  records  are submit ted t o  t h e  
Data Unit  f o r  processing and/or  s t o r a g e ,  a 
s u i t a b l e  copy o f  t h e  d a t a  w i l l  be provided t o  
t h e  o r i g i n a t o r  i f  requested by him, It is the 
po l i cy  o f  NASA t h a t  custody of  a l l  o r i g i n a l  d a t a  
from i n v e s t i g a t o r s  under c o n t r a c t  t o  NASA, except 
f i e l d  no te s  and r a w  d a t a  of  v a l u e  only t o  t h e  
o r i g i n a t o r  should u l t i m a t e l y  be  s t o r e d  a t  t h e  
Data Unit ,  Xnvest igators  usirig t h e  Data Uni t  o r  
submi t t ing  d a t a  t o  i t  should provide a l l  necessary 
information r e l a t e d  t o  t h e  exper i i rkn ta l  condi- 
t i o n s  e x i s t i n g  dur ing  t h e  c o l l e c t i o n  of  t h e  d a t a .  
Th i s  w i l l  f a c i l i t a t e  subsequent u se  and i n t e r p r e -  
t a t i o n  of t h e  d a t a ,  

( 4 )  The agencies  who are developing a p p l i c a t i o n s  of 
remote-sensor-acquired d a t a  w i l l  n e c e s s a r i l y  orga- 
n i z e  and ope ra t e  s p e c i a l i z e d  data-processing 
s e c t i o n s ,  Thei r  e f f o r t s  w i l l  be  aimed a t  so lv ing  
t h e  t e c h n i c a l  problems r e l a t i n g  t o  a n a l y s i s  and 
s p e c i f i c  s i g n a t u r e  d i sc r imina t ion  determinat ion 
dur ing  t h e  experimental  phases o f  t h e  program and 
a t  d e f i n i n g  t h e  d a t a  management problems which 
. w i l l  arise as they become use r s  of daca from t h e  
f u t u r e  o p e r a t i o n a l  phase.  Each of  t h e s e  da tx  
fac i l ie ies ,  as well as i n d i v i d u a l  investigators, 
w i l l  in te rchange  d a t a  and t e c h n i c a l  information 



"__^ ."I*- -1 - .* ~ .- ~ .. - -I 

through t h e  Na tu ra l  Resoiirces Data Processing and 
D i s t r i b u t i n g  Unit  du r ing  t h e  course  of the Natu ra l  
Resources Program, 

f. S e c u r i t y  

The Data Unit  w i l l  be governed by NASA p o l i c i e s  
and r e g u l a t i o n s  w i t h  respect t o  s e c u r i t y  as con.- 
t a i n e d  i n  NASA 'Management: Manua.1 24- 1- I. Ques- 
t i o n s  concerning s e c u r i t y  w i l l  be  r e f e r r e d  by t h e  
P r o j e c t  Nanager of  t h e  Data f a c i l i t y  t o  t h e  
a p p r o p r i a t e  NASA Securiey Of f i ce  d i r e c t l y  o r  
through the Program Chief ,  Natura l  Resourccs,as 
i n d i c a t e d  by t h e  n a t u r e  and t iming of t h e  problem. 

5 

go Dispos i t i on  o f  Records 

The  Data Unit w i l l  adv i se  i n v e s t i g a t o r s  when d a t a  
are considered t o  be excess  'co program needs,  
Lnvesti.gators should adv i se  ?-,he BaCa Unit  on receipt 

i f  they o r  t h e i r  agency o r  any a c a d e m k / s c i e n t l f i c  
of  n o t i f i c a t i o n  of  impending disposal .  o f  records 



3x7. 

A, 

Charts  1-5, t h e  es t imated  requirement f o r  f 

been t a b u l a t e d  as shown below: 

(TIM3 OVER TEST SITES) 

_FII FY FY FY m 
1 / 2  1966 1967 1968 I969 1 / 2  1970 TOTAL 

A g r i c u l t u r e  12  85 136 l-22 31 386 
Geography s 74 1 2  12  11 87 
Geology 69 395 2 8 1  238 158 1141 
Hydrology 6 5  242 359 360 180 1226 

'605 Oceanography ..__..__ 

Total Requested 
Hours 226 914 958 892 4.55 344-5 

____I__ 

75 
_I___ 

14.5 170 160 
_q__ vN__- s- 

55 

1 9 

The t o t a l  amount of  time each a i r c r a f t  csrn spend in- t h e  ac tua l  

g a t h e r i n g  of  d a t a  i s  a func t ion  of t o t a l  budgeted t i m e  f o r  t h e  

a i r c r a f t ,  The t o t a l  p r o j e c t e d  t i m e  f o r  ga the r ing  of d a t a  by 

the CV-240A and P-3A i s  approximately 300 hours /year  (t ime over  

t e s e  sites).  The la t ter  f i g u r e  provides  t h e  b a s i s  f o r  t h e  suc- 

seeding estimate of d a t a  bulk  t o  be handled by the Data Uni t  

du r ing  the peak per iod  (1967-1969) o f  d a t a  c o l l e c t i o n  from a i r -  

c r a f t  p la t forms  

The t a b u l a t i o n  o f  d a t a  bulk f o r  t h e  peak yea r s  shown 

below i s  an averaged estimate based on p r e s e n t  MSC opera t ing  

p1 overrflfgh h a r t s  31-51 



i s  unava i l ab le  and could  be misleading s i n c e  t h e  amount of d a t a  

c o l l e c t e d  dur ing  any given run can va ry  r a d i c a l l y  w i t h  such con- 

d i t i o n s  as a i r c r a f t  motion, navigat ional .  problems, weather con- 

d i t i o n s ,  instrument: o p e r a b i l i t y ,  e tc .  De ta i l ed  d a t a  r e q u i r e -  

ments by experiment have been e s t ima ted .  3 

ESTTP/IATE OF' AXRCMFT DATA BIJLK - 
CIII-l_ll."-~~-lp-- 

(Per Year) 

1" magnetic t a p e ,  10,5" reel  (3600 f t )  - - - - - 1500 reels 
35mm E i l ~ ,  l8Q f t / r o l . l  - - - - - - a- - - -- - - - 63 r o l l s  

70 mm, f i l m ,  180 f t / r ~ l L  - - - - - - - - - - - - 700 r o l k  
5 i nch ,  f i l m ,  200 € t / r o l l -  - - - - - - - - - - - 360 r o l l s  

70 mm, f i l m ,  150 f t / r o l l  - - - - - - - - - - - - 1200 rolls 

i 
E 9 .5  i n c h ,  c o l o r  f i l m ,  180 f t / r o L I -  - - - - - - - 375 rolls 

9.5 inch ,  c o l o r  IR f i lm,  1-80 f t / r o 1 l  - - - - - - 375 r o l l s  
9 .5  inch ,  E /W f i l m ,  180 f t / ro l I . -  - - - -n ..= - - - 54 r o l l s  

I n  a d d i t i o n  t o  process ing  of the above paw d a t a ,  the 

Unit w i l l  p rovide  reproduct ions  of t h e  o r i g i n a l s  f u r  experi-  

menter r e q u e s t s  a For example, p r e s e n t  a c t i v i t y  has r equ i r ed  a 

dubbing o r  c o p y l o r i g i n a l  r a t i o  of  about 2 : l  f o r  magnetic t a p e  

da t a .  It i s  a n t i c i p a t e d  t h a t  such r a t i o  t ~ i l L  i n c r e a s e  s i g n i f i -  

c a n t l y  w i t h  t h e  peaking o f  t h e  program. 

Uni t  w i l l  handle  o t h e r  d a t a  submissions ( t e s t  s i t e  d a t a ,  f l i g h t  

logs and nav iga t ion  maps, c h a r t s ,  e t c , )  whose balk w i l l  be rela- 

t i v e l y  s m a l l  compared t o  t h a t  l i s t e d  above. 

3. NASA, R e m o t e  Sensing Data F a c i l i t y  (NSC),  "Analysis of 

I 

I n  a d d i t i o n  the Data i 

Remote Sensing Data Requirements by Experiment". 
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Thousands 

Data 
Photographic ,  imagery, and s p e c t r a l  
media process ing;  in-house and c o n t r a c t .  

A U ~ O E Z L ~ ~ C  B/W f i l m  processor----- 20 

146 

E l e c t r o n i c  c o l o r  con tac t  p r in t e r -15  

Temperature 

ELeetronic,  

conkrol led sinks-----  15 

10 x 10 enlarger-----  (___ 13 
7 4  

T o t a l  220 
- 7 4- 

Fundins in ob1 
-_M__u a___._P_^c_I__ 

m 1367 

Data Processinn and Distribution 
Photographic ,  imagery, and s p e c t r a l  
media process ing;  in-house and c o n t r a c t .  

Mierodensitometer/tracer-------- 45 

586 

20 



B ,  

have been made 

age of t h e  Ea r th ,  These 

by suppor t ing  i n v e s t i g a t  and do no t  rep 

i n g  checkout ope ra t ion  where emphasis i s  on instrument  evalaa- 

t i o n  as opposed t o  t h e  needed c o l l e c t i o n  of data f o r  s c i e n t i f i c  

i n t e r p r e t a t i o n .  

TE OF SPACECRAFT DATA BULK sl_ 

.--Y--u1- 

(E lec t ron ic  Processing - A 1 1  d a t a  on I" magnetic t ape )  

1. IR Spectrometry,  3300 f t / r c e l  - 6 reels  
2 .  Absorption Spectroscopy, 3600 Et/reel - 3 reels 
3 .  Passive Microwave Emission, 3000 f t / r ee l  - 2 reels 

5. W R e f l e c t i v i t y ,  1000 f t / r e e l  - 1 reel  
6 .  Micrometeorite Detec t ion ,  3000 f t / r e e l  , - 2 reels  

4 ,  Sca t t e romete r lAl t ime te r ,  3600 f t j r e e l  -13 reels 

(Photoprocessing) 

1. Metric Cameras, 9.5 inch  f i l m ,  1100 f t / r o l I  - 8 r o l l s  
2. Mult ispectral .  cameras, 9.5 i n  f i lm ,  

1100 f t l r o l l  - 4 r o l l s  
3 .  UHR Camera, 70 m f i lm ,  2200 € t / r o l l  - 2 r o l l s  
4. S t e l l a r  C a m e r a ,  70 mm f i l m ,  1500 f t l r o l l  - 2 r o l l s  

6. Panoramic Cameras, 5.5 inch  f i l m ,  5500 f t / r o l h  - 2 r o l l s  
7 ,  Pass ive  Microwave Imager, 70 mm Kalvar film, 

8 ,  Radar mager, 56 mm f i lm ,  5500 f t / ro l1 .  10 r o l l s  

5. I R  Imager, 70 mrr f i l m ,  400 f t / r o k l  - 1 r o l l  

50 f t / r o l I  1 ro l l .  

V A~sorp t ion /Lumine~cence ,  35mm f i l m ,  
2100 f t / r o l l  - 2 r o l l s  
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Appendix I 

Parameter d e s c r i p t i o n s  of t h e  f o l l o w h g  experiments may 

be found i n :  

1. NASAJOSSA, Advanced Missions Div is ion ,  Manned Earth 
Orbi ta l .  Missions (2nd e d i t i o n )  November 1965 e 

2. 

Abbreviat ion - --- T i t l e  

MC 

Pc 
Ul3R 
MB 
I R I  
IRS 
M I  
Mws 
RAD I 
RAD A/S 
TAS 
MAG 
GRAV 
UHF 
w 
ABS 

Metric Camera Photography 
Panoramic Camera Photography 
Ul t r a -h igh  Resolution Photography 
Multi-hand ( s p e c t r a l )  Photography 
I n f r a r e d  Imaging 
I n f r a r e d  Spectrometry 
Pass i v e  Microwave Imaging 
Pass ive  Microwave Spectrometry 
Radar Imaging 
Radar Al t ime t ry  and Sca t te rometry  
Laser A It i m e  t r y  

-4 

Magnetome-ter Experiment 
Gravi ty  Gradiometer Experiment 
W-WF R e f l e c t i v i t y  
U l t r a v i o l e t  AbsorptionlLuminescence 
Absorption Spectroscopy, 
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CHaRT 4. 
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